Cellular pharmacology of 3'-azido-3'-deoxythymidine with evidence of incorporation into DNA of human bone marrow cells.
We previously demonstrated that 3'-azido-3'-deoxythymidine (AZT) inhibits growth proliferation of human bone marrow progenitor cells in vitro [Antimicrob. Agents Chemother. 31:452-454 (1987)]. The present study evaluates the effect of toxic concentrations of AZT on possible sites of toxicity in human bone marrow cells. Exposure of cells over a 6-hr period to AZT concentrations between 0.5 and 50 microM resulted in a decreased incorporation of tritiated deoxyguanosine into DNA. Unchanged AZT and its phosphorylated metabolites accumulated within cells after exposure to 10 microM [3H]AZT. 3'-Azido-3'-deoxythymidine-5'-monophosphate was the predominant metabolite, reaching a concentration of 49.2 +/- 14.1 pmol/10(6) cells after 48 hr, and a continuous increase was observed in all phosphorylated derivative levels between 2 and 48 hr of incubation. Using a highly sensitive and specific DNA polymerase assay, endogenous deoxyribonucleotide pool size(s) were analyzed for 48 hr after incubation of cells with a pharmacologically relevant concentration of 10 microM AZT. After a 6-hr exposure, 2'-deoxycytidine-5'-triphosphate and 2'-deoxythymidine-5'-triphosphate pools represented approximately 86 and 70% of the control values; levels returned to normal after 24 hr and remained subsequently unchanged. Nucleic acids of human bone marrow cells exposed for 24 hr to 10 microM [3H]AZT were purified and analyzed by cesium sulfate density gradient. No radioactivity was detected in the RNA region, whereas a significant amount was associated with the DNA region. Hydrolysis of radiolabeled DNA and subsequent analysis by high performance liquid chromatography demonstrated specific incorporation of AZT into DNA. In additional studies, the amount of AZT incorporated into DNA was correlated with the initial extracellular AZT concentration. In particular, a significant relationship (p less than 0.0001) between the level of AZT incorporated into DNA and the inhibition of clonal growth was observed at concentrations of AZT between 1 and 25 microM (IC50 and IC85 for human bone marrow cells). In summary, these studies demonstrate that AZT is incorporated into DNA of human bone marrow cells and suggest that incorporation of AZT into DNA may be one mechanism responsible for AZT-induced bone marrow toxicity. In contrast, imbalance of deoxyribonucleotide pools by AZT appears unlikely to be associated with inhibition of DNA synthesis and toxicity in human bone marrow cells.